A 27-year-old woman presented with a history of long-standing poor vision in both eyes. Ophthalmologic examination after pupillary dilatation revealed bilateral lens coloboma situated in the inferotemporal quadrant. No associated ocular abnormalities were seen, except amblyopia. A bicuspid aortic valve was observed during echocardiography during systemic evaluation. Lens coloboma usually occurs unilaterally; however, bilateral lens coloboma which is isolated or associated with other ocular malformations is also encountered. This is the first description of bilateral isolated lenticular coloboma associated with bicuspid aortic valve. Although the association between bicuspid aortic valve and lens coloboma may be an incidental finding, they may be components of an unknown syndrome.
INTRODUCTION
Coloboma is an embryological eye abnormality caused by ocular developmental defects occurring during 5th to 7th weeks of gestation (1) . Lens coloboma is characterized by notching of the equator of the lens and is induced by regional defective or absent development of the zonules (2) . Bicuspid aortic valve is an inheritable condition representing one of the most common cardiac anomalies. Although bicuspid aortic valve is commonly observed as an isolated finding, it may be associated with other cardiovascular anomalies such as aortic coarctation, Shone complex, Williams syndrome, patent ductus arteriosus, supravalvular/subvalvular aortic stenosis, Turner syndrome, and coronary artery anomalies (3) . Several cases of sporadic unilateral or bilateral lens coloboma with and without systemic abnormalities have been described (4) . However, as far as we know, bilateral isolated lens coloboma associated with cardiovascular anomalies has not been reported before. Here, we re port a case of bilateral isolated lens coloboma and associated bicuspid aortic valve.
CASE REPORT
A 27-year-old female was admitted to our clinic with a complaint of decreased vision since childhood. Uncorrected visual acuity was 1/10 for both eyes. The best-corrected visual acuity was 2/10 in the right eye with -10.00/-5.00 × 165° diopter correction and 3/10 in the left eye with -7.00/-4.00 × 10° diopter correction. Ocular movements were normal. Intraocular pressure in both eyes as measured by Gold mann applanation tonometry was 14 mmHg. Anterior segment examination revealed a normal iris and no coloboma. After dilatation of the pupils, bilateral lens coloboma located in the inferior temporal regions was detected (Figure 1 ). Other ocular examinations, including fundus examination, fluorescein angiography, and optical coherence tomographic imaging revealed normal findings (Figure 2 ). Visual field testing using the 24-2 full-threshold strategy of the Humphrey Field Analyzer did not detect any defect. Medical and family histories were unremarkable. Because of the risk of an associated systemic disease, the patient was examined thoroughly by specialists in the departments of neurology, cardiology, internal medicine, and genetics. Neurology and internal medicine work-up did not reveal any abnormalities. Chromosomal analysis was normal, showing the 46 XX karyotype. In the cardiology work-up, echocardiography revealed a bicuspid aortic valve accompanied by an abnormal aorta ( Figure 3) . Coronary angiography or computerized tomographic angiography for imaging of other possible cardiac anomalies was not performed.
DISCUSSION
The eye develops from three embryological layers, including the neural ectoderm, neural crest, and the surface ectoderm. During the 4th week of embryogenesis, the optic vesicle derived from the neural ectoderm invaginates and fuses through the lower nasal margin, leading to the formation of the optic cup. Any defects in the closure of fissures at this developmental stage leads to the occurrence of coloboma (1) . The etiopathogenesis of coloboma is heterogeneous. Although most frequently inherited as an autosomal dominant trait, autosomal recessive, X-linked, or sporadic cases can be observed. Furthermore, the iris, lens, choroid, retina, optic nerve, and/or ciliary body may be involved (5) . Lens coloboma is extremely rare, and its existence is still questionable. In the present case, no other ocular structures were affected, and the lack of zonules was observed on the infero-temporal side. Lens coloboma is most frequently inherited as an autosomal dominant trait. The frequency of the location of the lesion compatible with optic vesicle coloboma suggests a developmental defect in the ciliary region of the optic vesicle which forms zonules. Zonular fibers may be absent or may be attached to the notch of the coloboma. Weakening of zonular fibers may be attributed to toxic, inflammatory, and genetic factors (1, 2) . Lens coloboma may be an isolated ocular finding; however, association with other ocular abnormalities such as retinal detachment, optic disc coloboma, or hypoplasia may be observed (6, 7) . In our case, apart from a refractive error, we did not detect any other ocular abnor malities.
Bilateral isolated lens coloboma associated with bicuspid aortic valve
While lens coloboma may not be accompanied by systemic findings, some systemic disorders such as Marfan syndrome and Alport-like glomerulonephritis may be observed (8, 9) . Bavbek et al. (2) reported five cases of lens coloboma without any systemic disorders, three of which had bilateral lens coloboma. In addition, two cases with bilateral lens coloboma had no other ocular anomalies. Aggarwal et al. (4) reported craniofacial dysmorphism in one of two cases with isolated bilateral lens coloboma. As far as we know, isolated bilateral lens coloboma in the absence of other ocular anomalies have been reported only rarely, and the association with bicuspid aortic valve has not been previously reported, to the best of our knowledge.
The mechanisms underlying the development of bicuspid aortic valve are not clearly known. Other than being a simple anomaly of the fusion of the two valvular leaflets, it is suggested to be a disorder caused by complex developmental events. Because of association with other neural crest anomalies, it has been suggested that abnormal behavior of neural crest cells may lead to the formation of a bicuspid aortic valve. In addition, mutation in the notch1 gene, which encodes a class I transmembrane protein, functioning as a ligand-activated transcription factor and playing multiple roles in embryogenesis and self-renewing tissues of the adult organism, has been suggested to induce the bicuspid aortic valve; furthermore, abnormal fibrillin-1 and fibrillin microfibrillar proteins and deficient endothelial nitric oxide synthase have also been held responsible. The fibrillin-1 gene encodes a member of the fibrillin family. The encoded protein, Fibrillin-1, is a large, extracellular matrix glycoprotein that serves as a structural component of 10-12 nm calcium-binding microfibrils. These microfibrils provide force-bearing structural support in elastic and non-elastic connective tissue throughout the body. Mutations in this gene are associated with the Marfan syndrome, isolated ectopia lentis, autosomal dominant Weill-Marchesani syndrome, and Shprintzen-Goldberg craniosynostosis syndrome. Ocular findings such as hy pertelorism, ptosis, strabismus, blue sclera, and cataract have been previously reported in bicuspid aortic valve cases, and bicuspid aortic valve in this case may be a minor expression of Marfan syndrome; however, as far as we know, our case is the first to be associated with bilateral lens coloboma (10) . In conclusion, lens coloboma may present bilaterally as an isola ted ocular finding, apart from being associated with other ocular anomalies. Both coloboma and bicuspid aortic valve may be observed in association with other congenital syndromes. Bicuspid aortic valve and lens coloboma presented in our case may be components of an unknown syndrome, which needs to be corroborated by additional studies.
